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Importance: Some autistic adults experience depression and anxiety related to their social relationships. There is
a need for evidence-based occupational therapy interventions that decrease depression and anxiety and improve
the health of social relationships for autistic adults.

Objective: To determine the feasibility and preliminary effectiveness of the Healthy Relationships on the Autism
Spectrum (HEARTS) intervention, a six-session, group-based psychoeducational intervention for the improvement
of relationship health.

Design: One-group pretest–posttest design with a 3-mo follow-up after baseline.

Setting: United States; online intervention through community organization.

Participants: Fifty-five adults, ages 20 to 43 yr, with a professional or self-diagnosis of autism and the capacity to
independently participate in an online, group-based, participatory class.

Intervention: Participants received 6 90-min weekly sessions that addressed healthy relationship topics, including
recognizing abuse, meeting people, maintaining relationships, setting interpersonal boundaries, neurohealth for
relationships, and ending relationships. A psychoeducational approach that provided education and involved
guided discovery and strategy acquisition was used.

Outcomes and Measures: All measures were self-administered through an online survey. Depression and anxiety
were assessed using instruments from the Patient-Reported Outcomes Measurement Information System.

Results: Fifty-five participants completed the intervention. Postintervention scores revealed statistically significant
improvements in depression and anxiety.

Conclusions and Relevance: HEARTS is a promising intervention for improving depression and anxiety among
autistic adults and should be investigated further.

What This Article Adds: HEARTS offers a potentially effective, nonpharmacological, psychoeducational group-
based intervention option to promote healthy relationships for autistic adults.

Positionality Statement: This article uses identity-first language (autistic person) in accordance with the
preference of autistic self-advocates (Autistic Self Advocacy Network, 2020; Kenny et al., 2016; Lord et al., 2022).
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Autism is a developmental difference, often charac-
terized as a disability, that affects how people

experience the world around them (Autistic Self

Advocacy Network, 2022). Many autistic people expe-
rience atypical social cognition and social perception,
executive function differences, and atypical sensory
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and other information processing, and some may have
repetitive behaviors or a small set of intense interests
(Centers for Disease Control and Prevention, 2018;
Harrington & Allen, 2014; Lai et al., 2014; Lord et al.,
2022). There is a diversity of preferences among autis-
tic people about terminology, but in this article, we
use identity-first language (i.e., “autistic person”)
rather than person-first language (i.e., “person with
autism), in accordance with the preference of autistic
self-advocates (Autistic Self Advocacy Network, 2020;
Kenny et al., 2016; Lord et al., 2022). There are ap-
proximately 78 million autistic people worldwide
(Lord et al., 2022), and it is estimated that one in 45
U.S. children are autistic (Centers for Disease Control
and Prevention, 2020). The identification of autistic
people is expanding, and estimates suggest that more
than 70,000 autistic adolescents enter adulthood every
year (Shattuck et al., 2012).

Autistic people are substantially more likely than
nonautistic people to experience depression and anxi-
ety. The results of a recent meta-analysis suggest that
autistic people are 4 times more likely to experience
depression in their lifetime than nonautistic people
(Hudson et al., 2019). A recent comparison study of
autistic and nonautistic adults found that autistic
adults were more than twice as likely to be living with
an anxiety disorder (relative risk of 2.62) and that
autistic adults without intellectual disability (ID) were
at increased risk for anxiety compared with autistic
adults with ID (Nimmo-Smith et al., 2020).

Among nonautistic youths, research has identified
risk factors for depression and anxiety in both individ-
ual domains (e.g., genetics, neurobiological stress
response) and contextual domains (e.g., parenting,
stressful life events, social relationships; Klein et al.,
2013). For autistic people, depression and anxiety can
be affected by social factors such as loneliness and
peer rejection. Social skills interventions have been
found to reduce depression for autistic adolescents
(Schiltz et al., 2018). Autistic people are at acute risk
of experiencing social disconnectedness, even com-
pared with people with other types of disabilities. For
example, autistic people, compared with people with
other disabilities, are significantly more likely to never
see friends, never get called by friends, never be invited
to activities, and be socially isolated (Orsmond et al.,
2013). Many autistic people have had negative social
experiences, such as being bullied, rejected, or ex-
cluded, which makes them reluctant to initiate social
interactions, increases their fear of rejection, and
causes negative automatic thoughts about their own
social abilities or others’ intentions toward them, con-
tributing to greater social withdrawal (Adams et al.,
2017; Humphrey & Symes, 2011; Schiltz et al., 2018;
Smith & White, 2020). Social isolation and loneliness
are linked with anxiety and the development of de-
pressive symptoms among autistic people (Gotham
et al., 2014; Han et al., 2019; Umagami et al., 2022).

There is an urgent need to develop public health
and occupational therapy strategies to reduce depres-
sion, anxiety, and social disconnectedness for autistic
people. Being friendless, having low-quality or short-
lived friendships, and lacking social support predict
academic, behavioral, and social–emotional problems
(Rose & Asher, 2000) and reduced quality of life (Lord
et al., 2022) and have been associated with depression
and suicidality among autistic people (Hedley et al.,
2017; Hedley, Uljarevi�c, Foley, et al., 2018; Hedley,
Uljarevi�c, Wilmot, et al., 2018). Moreover, depression,
anxiety, and social disconnectedness are negatively as-
sociated with activities of daily living and instrumental
activities of daily living (Brenes et al., 2005; Kivel€a &
Pahkala, 2001; Na & Streim, 2017; Ormel et al., 2002;
Penninx et al., 1999; Tomioka et al., 2018). Because
depression and anxiety may contribute to social dis-
connectedness (Santini et al., 2020) by causing people
to withdraw or pull away from friends, intimate part-
ners, family, and community, interventions that
reduce depression and anxiety for autistic people may
also improve their social well-being.

In 2020, our research team conducted formative re-
search with 25 autistic people and 7 autism service
providers to create a new six-session, online, group-
based psychoeducational intervention for autistic
adults designed to improve their social connectedness
(Rothman & Graham Holmes, 2021). The interven-
tion, Healthy Relationships on the Autism Spectrum
(HEARTS), was subsequently feasibility tested through
a study using a one-group pretest–posttest design.
HEARTS is a psychoeducational intervention that
draws from psychoeducation and peer support ap-
proaches (Dennis, 2003) and is delivered through
facilitated discussions about didactic content, role-
playing with feedback, and peer modeling. The
HEARTS intervention is unique in that it was
codesigned by a collaborative group of nonautistic re-
searchers and autistic advisors, and it was codelivered
by teams of nonautistic and autistic interventionists
when it was feasibility tested. Drawing on the strengths
of grassroots peer-helping movements such as the do-
mestic violence and sexual assault movements, where
it has been demonstrated that peers can help peers,
the HEARTS intervention was designed to be delivered
by laypeople or by social workers, occupational
therapists, or anyone with basic training in group in-
tervention skills (Lawson & Anselmo, 1981; Shaw,
1979). The co-interventionists, who included Laura
Graham Holmes and Emily F. Rothman, negotiated
the roles that each would play in delivering the
intervention during weekly debriefing and planning
meetings. For some classes, the autistic interventionist
chose to deliver the content and lead the discussion,
whereas for others, they preferred to monitor and read
text from the lively chat discussions and contribute
their perspective or experiences relevant to the class
content.
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HEARTS uses a neurodiversity framework rather
than a deficit model and, therefore, does not view the
way that an autistic person communicates or socializes
as inherently in need of remediation. Instead, the phil-
osophical underpinning is that differences in social
communication, executive function, and sensory proc-
essing can and should be accepted without judgment
and that support can and should be provided for each
person to set and strive for their own personal goals
related to healthier relationships. To give a concrete
example, rather than teaching participants that they
should make eye contact with other people or that
they should rehearse small talk to start conversations
(i.e., things that nonautistic people tend to value),
HEARTS encourages participants to identify how they
prefer to communicate with others and how they can
express their needs, boundaries, and desires to some-
one whom they are getting to know in a manner
consistent with the relationship continuing in a way
that is pleasurable for both people.

The HEARTS intervention addressed theoretical
mechanisms at multiple levels—cognitive (e.g., hostile
automatic thoughts, rejection sensitivity, positive think-
ing), behavioral (e.g., involvement in abusive dating
relationships, improving self-care), and emotional (e.g.,
coping with rejection and jealousy, self-compassion,
motivation to engage with others for socializing)—to
target anxiety and depression as clinical endpoints
(Rothman, Graham Holmes, et al., 2022). This inter-
vention aims to improve correlates of social well-being
to decrease depression and anxiety, the clinical end-
points (see Figure 1). Initial feasibility test results,
published previously (Rothman, Graham Holmes,
et al., 2022), revealed that HEARTS participants experi-
enced increases in coping skills, social motivation, and

flourishing and decreases in hostile automatic thoughts,
dating abuse, emotional dysregulation, and rejection
sensitivity from baseline to 3 mo postbaseline. The pre-
sent study examined the preliminary effectiveness of
HEARTS in improving depression and anxiety. We hy-
pothesized that notable improvements would be found
in depression and anxiety at the 3-mo follow-up.

Method
Research Design
This intervention study used a one-group pretest–
posttest design with a 3-mo postbaseline follow-up.

Participants
To be eligible for research, participants had to (1) be
adults (ages 18–44 yr), (2) be able to communicate in
English, (3) state that they had one or more relation-
ships (e.g., with a friend, romantic partner, coworker,
or family member) that they wanted to improve, (4)
have access to a computer with the Zoom platform and
a private space where they could participate in class, (5)
state that they were autistic (either formally or self-
diagnosed), and (6) be responsive to interviewer ques-
tions. A rating scale was created for the purpose of
assessing participants’ responsiveness to interviewer
questions; for details, see Rothman, Graham Holmes,
et al. (2022).

Procedures
All procedures were reviewed and approved by the
Boston University Institutional Review Board. Partici-
pants were recruited through advertisements sent to
them from the Asperger/Autism Network, the autism

Figure 1. HEARTS conceptual model diagram.

Intermediate outcomes

• Decreased hostile automatic 
thoughts

• Decreased fight, flight, or freeze 
response to stress

• Decreased relationship anxiety
• Decreased rejection sensitivity
• Decreased dating violence
• Decreased loneliness
• Increased positive thinking
• Increased self-compassion
• Increased coping with rejection 

and jealousy
• Increased motivation to engage

Clinical endpoint 
outcomes

• Decreased depression
• Decreased anxiety

Contextual factors

• Mental health diagnoses 
• Receipt of other services
• Socioeconomic status, gender, age, 

race/ethnicity, sexual orientation

HEARTS intervention

• Six sessions of psychoeducation 
about:

• Healthy vs. unhealthy 
relationships

• Launching new 
relationships

• Neurohealth for 
relationship health

• Meeting new people
• Setting and respecting 

boundaries
• Ending relationships

Premise

• Social isolation, 
bullying 
victimization, 
dating and sexual 
violence 
victimization, peer 
rejection, and 
other negative 
social experiences 
can lead to 
depression and 
anxiety.

Approaches: Psychoeducation, peer modeling

Note. HEARTS5 Healthy Relationships on the Autism Spectrum.
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self-advocacy organization, and through social media.
Potentially interested participants emailed the study
team. The team emailed a research consent form back
and scheduled a brief Zoom meeting with each poten-
tial participant to explain what the HEARTS
intervention would be like and to invite them to con-
sider participating in research. Those who consented
to participate in research were then emailed a link to
the baseline assessment, which was a self-report sur-
vey. The survey also included measures related to
flourishing and positive thinking, interpersonal com-
petence, dating abuse, hostile automatic thoughts,
coping with rejection and jealousy, rejection sensitivity,
motivation for social engagement, and loneliness. For
results from the full baseline surveys, see Rothman,
Graham Holmes, et al. (2022). Study participants re-
ceived up to $200, including $40 for completing the
baseline survey, $40 for completing the postinterven-
tion survey, and $20 for each class that they attended.

Of 84 people who were screened for eligibility, 90%
(n 5 76) were eligible for research. Of those who were
not eligible, 4 did not qualify on the basis of respon-
siveness to interviewer questions, 2 were older than
44 yr of age, and 2 were repeat students who had al-
ready participated in the study. Of the 76 eligible
people, 95% (n 5 72) consented to participate in the
research. Interested people who chose not to partici-
pate in the research study were still able to attend the
class. Reasons for discontinuing the class included
schedule changes at work and being unable to attend
sessions, hospital stays, and emotional burnout. One
person who consented did not complete the baseline
survey in time to be included in the research study,
4 attended most sessions but did not complete the post-
intervention survey, and 2 completed both the baseline
and postintervention surveys but attended too few ses-
sions (less than four) to be included in data analyses.

The HEARTS intervention was delivered by teach-
ing pairs of two. Each teaching team included one
autistic person and one nonautistic person. In total,
three autistic people and two nonautistic people deliv-
ered the HEARTS sessions during the pilot phase.
The median HEARTS session size was 20 people
(range 5 16–23 participants). HEARTS classes began
within 2 wk of study enrollment. All classes took
place online via Zoom. The content of all classes was
documented using a fidelity tracking form that was
completed at the end of each class by the nonautistic
interventionist. Fidelity was further verified during a
weekly debriefing and planning meeting between the
autistic and nonautistic co-interventionists.

Participants completed the pretest survey before at-
tending the first class. Each week, they were emailed
a survey with depression and anxiety measures (dis-
cussed in the “Instruments” section) and open-ended
questions about their use of skills that week. Finally,
participants were emailed a link to the postintervention
survey 6 wk after the final HEARTS class (i.e., 12 wk
after baseline).

Intervention
The participants attended 6 90-min weekly classes.
HEARTS is a manualized intervention and consists of
six class sessions, with each session comprising three
to four activities. (Table A.1 in the Supplemental
Appendix, available online with this article at https://
research.aota.org/ajot, provides a description of
HEARTS class sessions.) Formative research for the
content of HEARTS was conducted by interviewing
25 autistic people about what they would want to learn
in a healthy relationships class (Rothman & Graham
Holmes, 2021). Participants attended class from a
private space in their home, without other people
present. Accessibility was emphasized. For example, at-
tendees were told that it was acceptable to participate
with cameras on or off and verbally or exclusively us-
ing the type-to-chat function and that they could use
assistive communication devices if desired. At the
outset of the first class, all participants introduced
themselves and talked briefly about relationships that
they were planning to work on over the course of the
intervention. Instructions for this activity were sent by
email before the first class so that people could think
about what they wanted to say ahead of time. At the
beginning of each class session, participants discussed
whether they had completed the previous week’s
homework practice and what they had learned. Next,
facilitators presented information in interactive presen-
tations or activities (e.g., card sorting, role play).
Finally, two or more optional homework practice as-
signments were offered for the week addressing skills
discussed in class. Examples of homework practice
assignments included using what was learned about
healthy and unhealthy relationships to analyze a rela-
tionship that participants observed in media (e.g., in a
television or book; Class 1, Defining Healthy Relation-
ships) and to use the Healthy Goals worksheet to
improve how they took care of themselves (e.g., sleep,
physical activity, other healthy habits) for a week and
reflect on whether they noticed a difference (Class 3,
Neurohealth for Relationships). To assess whether
participants were engaged in the lessons and give
them an opportunity to engage with content privately
or by typing rather than verbally asking questions, the
interventionists conducted weekly online surveys that
were completed at the participants’ convenience. Par-
ticipants responded to questions about their week
(e.g., whether they felt that they were coping with feel-
ings in a healthy way, whether they did something to
improve one of their relationships) and whether they
had any thoughts about class or any questions or topics
they wanted to bring up in class.

Instruments
PROMIS Depression–Short Form 4a, Version 1.0
The Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) Depression measure
(Pilkonis et al., 2011, 2014) assesses symptoms of de-
pression in adults and has been previously validated
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for use with autistic adults (Graham Holmes et al.,
2020). The short-form scale consists of four items
rated on a 5-point Likert-style scale for frequency of
symptom occurrence, ranging from never (1) to always
(5). Raw scores were converted to a t score with a
mean of 50 (SD 5 10). A higher score represents
more of the construct measured; that is, a higher fre-
quency of depressive symptoms. The scale has good
internal consistency for autistic adults (a 5 .95;
Graham Holmes et al., 2020). A minimal important
change (MIC) criteria means how much scores need a
within-patient change over time for patients to consider
an intervention meaningful. A review of the literature
provided a MIC range of 1.5 to 3.7 points on the
PROMIS Depression t score scale (Terwee et al., 2021).

PROMIS Anxiety–Short Form 4a, Version 1.0
The PROMIS Anxiety measure (Pilkonis et al., 2011)
assesses symptoms of anxiety in adults and has previ-
ously been validated for use with autistic adults
(Graham Holmes et al., 2020). The short-form scale
consists of four items rated on a 5-point Likert-style
scale for frequency of symptom occurrence, ranging
from never (1) to always (5). Raw scores are converted
to a t score with mean of 50 (SD 5 10). A higher
score represents more of the construct measured, that
is, a higher frequency of anxiety symptoms. The scale
has good internal consistency for autistic adults (a 5
.94; Graham Holmes et al., 2020). A review of the liter-
ature provided a MIC range of 2.3 to 3.5 points on the
PROMIS Anxiety t-score scale (Terwee et al., 2021).

Hostile Automatic Thoughts Scale
The Hostile Automatic Thoughts Scale (Snyder et al.,
1997) instructs respondents to consider how often
they had various thoughts in the past week about other
people. Sample items include “I hate this person so
much I could kill them” and “I’ll show this person!”
The original scale was modified for this study by elimi-
nating four items and expanding response options
from two to five categories. For this study, response
options were on a 5-point Likert-type scale ranging
from 1 (not at all) to 5 (all the time) and were
summed for analysis. A high score represents a person
with frequent hostile automatic thoughts. Cronbach’s
a in this sample was .95.

Measures of Adolescent Relationship Harass-
ment and Abuse
The Measures of Adolescent Relationship Harassment
and Abuse (Rothman, Cuevas, et al., 2022) were com-
pleted only by people who had a casual sexual
encounter, intimate relationship, or romantic relation-
ship in the past year. Respondents answered seven
dating abuse victimization questions and seven dating
abuse perpetration questions. Sample items included
“I slapped, pushed, shoved or shook them” and “They
hit, punched, kicked or choked me.” Response options

were “yes,” “no,” and “prefer not to answer.” A total
scale score was calculated by summing across items.
Higher scores represented more dating abuse. The
number of items endorsed by participants ranged
from 0 to 5, with a median of 1.

Coping With Rejection and Jealousy
This measure was an original, 16-item instrument.
Sample items included “I am so afraid of rejection that
I don’t try to meet new people” and “I’ve been bullied
in the past, so I get anxious about making friends.”
Response options were on a 5-point Likert scale rang-
ing from totally disagree (1) to totally agree (5). All
responses were summed for a total score. Higher
scores indicated better coping with rejection and
jealousy. Cronbach’s a in this sample was .56.

Motivation to Engage With Others
This was an original 16-item instrument that mea-
sured motivation to socialize in the past month.
Respondents were asked how motivated they felt in re-
sponse to 16 items on a scale ranging from 1 (not at
all motivated) to 5 (very motivated). Sample items in-
cluded “send a text message or email to a friend” and
“talk to someone that I don’t already know.” Re-
sponses were summed, with a higher score indicating
more motivation to engage with others. Cronbach’s a
in this sample was .92. Participants could elect to skip
questions that did not apply to them (e.g., “ask a co-
worker to get together outside of work”), and if they
skipped more than two questions, their score was not
summed.

Positive Thinking Scale
The Positive Thinking Scale (Diener et al., 2010) is a
22-item self-report instrument. A sample item is “I am
optimistic about my future.” Two modifications were
made to the original version: The word salient was
changed to memorable, and the word shortcomings
was changed to faults. Response options were “yes”
and “no.” A scale score was derived by assigning a
value of 1 to each response of “yes” and summing
across all items. Higher scores represent more positive
thinking. Cronbach’s a in this sample was .42.

Predominant Response Questionnaire
We used a modified version of the 20-item Predomi-
nant Response Questionnaire (Jones et al., n.d.) to
measure how people respond to stressful situations.
Respondents were asked to reflect on any fight-
or-flight moments they had in the past week and
rate whether the items were true for them. Items from
this questionnaire began with the stem “This week,
something(s) happened and.” Sample items included
“my heart rate increased,” “I acted without thinking
rationally (lashing out),” “I mis-read events because I
expected the worst,” and “I felt frozen or stuck (in
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terms of decisions).” Response options were “yes” or
“no.” A scale score was created by assigning a value of
1 to each response of “yes” and summing across items.
Higher score indicates greater likelihood of having a
fight, flight, or freeze response. Cronbach’s a in this
sample was .88.

Rejection Sensitivity
This 10-item instrument was inspired by an existing in-
strument but rewritten to reflect contemporary modes
of socializing (Downey & Feldman, 1996). Respondents
consider scenarios in which people might find them-
selves and imagine whether they would be worried that
they had done something wrong and whether they
would expect the other person in the scenario to want
to stop socializing with them. Worry is scored on a
6-point Likert scale; expectation that the other person
will stop talking to them is also scored on a 6-point
Likert scale. For example, respondents are asked to
imagine the following: “I ask a friend to get together
and hang out, but they say that they are too busy.”
They then rate how worried they are that it is their
fault on a scale ranging from 1 (not at all worried) to
6 (very concerned). Respondents are then asked to rate
how likely they would be to expect that the friend does
not like them anymore on a scale ranging from 1 (very
unlikely) to 6 (very likely). Responses were summed,
with higher scores representing more rejection sensitiv-
ity. Cronbach’s a in this sample was .96. The mean
score on the scale was used for analytic purposes.

State Self-Compassion Scale
On the six-item State Self-Compassion Scale (Neff
et al., 2021), response options were modified to be
“yes,” “sort of,” and “no.” A sample item is “I feel in-
tolerant and impatient toward myself.” Responses
were summed, with higher scores representing more
self-compassion. Cronbach’s a in this sample was .50.
The total scale score was used for analytic purposes.

The UCLA Loneliness Scale
The 20-item UCLA Loneliness Scale (Russell, 1996)
asks respondents to rate how often a series of state-
ments is descriptive of them, such as “How often do
you feel alone?” Response options are on a 4-point
Likert scale ranging from 1 (never) to 4 (often). Re-
sponses were summed, with higher scores representing
more loneliness. Cronbach’s a in this sample was .34.

Statistical Analysis
We analyzed baseline depression and anxiety scores
for participants who completed four or more HEARTS
sessions and the postintervention survey. We fit linear
mixed-effect models for repeated measures over time
with individual random effects to assess how depres-
sion and anxiety t scores changed throughout the
6-wk intervention. This kind of model takes into

account the similarities within participants when
measures are repeated over time (e.g., when different
people have different baseline t scores). The model
covariates are the week of the intervention, gender,
whether the participant reported that they were diag-
nosed with depression, whether the participant
reported that they were diagnosed with an anxiety dis-
order, and interaction terms for gender and diagnosis
of depression or anxiety by week of the intervention.
Finally, correlation analyses were run for outcomes
(baseline depression and anxiety), measures of relation-
ship and other skills or thought patterns that changed
over the course of the intervention, and between
change in outcomes and change in measures of rela-
tionship and thought patterns from baseline to
postintervention survey.

Results
Study Population
The sample consisted of 55 participants, with an average
age of 28 yr (range 5 20–43 yr; Table 1 includes a
summary of participant characteristics). More than half
were cisgender female (55%), 31% were cisgender male,
and 15% were nonbinary or another gender. Forty-one
participants (76%) reported having been diagnosed with
depression, and 45 (82%) reported having been diag-
nosed with an anxiety disorder. Approximately 25% of
participants (n 5 14) were self-diagnosed with autism,
whereas 75% had a written report from a doctor or
other health care professional indicating that they had a
diagnosis of autism, Asperger’s, or pervasive develop-
mental disorder–not otherwise specified.

Completion and Attrition Rates
In total, 98 people enrolled in the HEARTS interven-
tion. Of these 98, 81 were screened for research
eligibility, and 75 were eligible. Of these, 69 consented
and 67 completed the baseline survey required to en-
roll in the study. Of the 67 who were enrolled in the
study, 57 completed the postintervention survey. Of
these, 55 had attended four or more HEARTS classes
and are included in the data analysis.

Preliminary Effect on Depression and Anxiety
In terms of fidelity to the original curriculum plan,
≥90% fidelity was achieved for each class session. The
findings were produced on the basis of data from the
55 participants who completed four or more sessions
and the postintervention survey.

The mixed-effects model shows that, on average,
depression t scores decreased by 1.39 points per wk,
95% confidence interval (CI) [�1.94, �0.84]; and anx-
iety t scores decreased by 0.99 per wk, 95% CI [�1.64,
�0.34] (Tables 2 and 3). According to the fitted mod-
els with depression score as outcome, participants who
were diagnosed with depression had depression t
scores that were 8.24 points higher on average, 95% CI
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[�14.41, �2.07]), compared with those who were not
diagnosed with depression. For both models, interac-
tions between gender and week in the intervention
were apparent. The models indicate that cisgender
women may have benefited more from the

intervention than cisgender men or people who identi-
fied as other genders (e.g., nonbinary, transmasculine).

There were moderate correlations between relation-
ship skills or thought patterns and anxiety and
depression at baseline (Table A.2 in the Supplemental
Appendix). Anxiety was significantly correlated with the
tendency to have a fight, flight, or freeze response to a
stressful incident (r 5 .224, p < .001), positive thinking
(r 5 �.332, p 5 .018), and self-compassion (r 5
�.328, p 5 .020). Depression was significantly corre-
lated with having a fight, flight, or freeze response to
stressful incidents (r 5 .577, p < .001), coping with re-
jection and jealousy (r 5 �.343, p 5 .015), rejection
sensitivity (r 5 .445, p 5 .001), positive thinking (r 5
�.456, p < .001), and loneliness (r 5 .458, p < .001).
Decreased anxiety over the course of the intervention
was significantly correlated with a decreased tendency
to have a fight, flight, or freeze response to a stressful
incident (r 5 .355, p 5 .011) and increased positive
thinking (r 5 �.390, p 5 .005). Decreased depression
over the course of the intervention was significantly cor-
related with increased positive thinking (r 5 �.401, p
5 .004) and decreased loneliness (r 5 .315, p 5 .026).

Discussion
In this study, we measured the preliminary effect of
HEARTS on depression and anxiety in autistic adults.
The results suggest that there was a low attrition rate
and moderate improvements in depression and anxi-
ety. Cisgender women appeared to have the strongest
improvements in depression and anxiety over the
course of the intervention. Improvements in other out-
comes, including coping skills, social motivation, and
rejection sensitivity, were also observed (Rothman,
Graham Holmes, et al., 2022); therefore, investment in
a larger scale, randomized controlled trial test of
HEARTS is warranted.

Given the high rates of depression and anxiety
among autistic people, and the high impacts of depres-
sion and anxiety on functioning, adult outcomes, and
quality of life, it is critical that we offer evidence-based
interventions to address depression and anxiety that
are low cost and easily accessible. HEARTS was de-
signed to be delivered by any person with training in
group therapy and relationship skills interventions,
such as clinical psychologists, social workers, and oc-
cupational therapists, as well as laypeople who receive
training and supervision in psychoeducational group
facilitation skills (Case-Smith & Arbesman, 2008;
Weissman et al., 2006) to increase access for autistic
adults. The rationale for developing an intervention
that can be delivered by a wide range of intervention-
ists is that there are too few licensed mental health
providers in the United States (Substance Abuse and
Mental Health Services Administration, 2020). Autistic
adults, in particular, may have difficulty accessing
mental health services, because many do not have an
intellectual disability diagnosis that would qualify
them for state-administered services (which may still

Table 1. Participant Demographics

Demographic n (%)

Gender

Cisgender male 17 (31)

Cisgender female 30 (55)

Nonbinary 6 (11)

Other 2 (4)

Race

Asian 3 (6)

Black 3 (6)

White 44 (80)

Multiracial 4 (7)

Unknown or other 1 (2)

Ethnicity

Hispanic 4 (7)

Non-Hispanic 51 (93)

Sexual orientation

Heterosexual or straight 29 (53)

Bisexual, gay, lesbian, or pansexual 21 (38)

Asexual 2 (4)

Other 3 (6)

Ever been diagnosed with

Autism, Asperger’s syndrome, or PDD–NOS 41 (75)

Intellectual disability 5 (9)

ADD or ADHD 25 (46)

Depression 41 (76)

Anxiety disorder, including OCD 45 (82)

Substance use or alcohol use disorder 4 (7)

Schizophrenia 3 (6)

Bipolar disorder 3 (6)

Eating disorder 7 (13)

Oppositional defiant disorder or conduct disorder 4 (7)

Posttraumatic stress disorder 14 (26)

Currently has a spouse, dating, or intimate partner 21 (38)

Currently resides with parents 26 (47)

Ever received free or reduced-price meals at school 13 (24)

Employed full-time 19 (35)

Employed part-time 14 (25)

Note. N5 55. Mean age5 28 yr (SD5 7). ADD5 attention defi-
cit disorder; ADHD 5 attention deficit hyperactivity disorder;
PDD–NOS 5 pervasive developmental disorder, not otherwise
specified. OCD5 obsessive–compulsive disorder.
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be difficult to access even for those with ID), and out-
patient providers may be reluctant to provide care for
this clinically distinct population if they have not been
trained to do so (Kerns et al., 2016). Approximately
34% of autistic adults report unmet mental health
needs (Nicolaidis et al., 2013), and the lack of pro-
viders trained to provide services for autistic adults is
a major contributor (Bruder et al., 2012). HEARTS is
an intervention that may be effective if provided by a
variety of professionals and laypeople to autistic adults
online, which can help address the unmet need for
more and better service availability to adults on the
autism spectrum.

Our findings are consistent with other research
showing that group-based interventions can have a
positive effect on depression and anxiety for autistic
people (Reaven et al., 2012; White et al., 2013). Al-
though the majority of interventions for anxiety and
depression in autism have used a cognitive–behavioral

approach (S. W. White et al., 2018), interventions
focused on building skills for employment or relation-
ships have recently been found to have a positive
effect on mental health. For example, group psychoso-
cial interventions targeting social exclusion by building
neurotypical social skills (e.g., the PEERS intervention)
have been shown to reduce depression and suicidality
among autistic teens (Schiltz et al., 2018) and social
anxiety among autistic young adults (McVey et al.,
2017); note, however, that teaching neurotypical social
skills is not aligned with the HEARTS model. Because
most depression and anxiety intervention studies for
autism focus on children (Menezes et al., 2020; S. W.
White et al., 2018), HEARTS has the potential to fill a
critical service gap in addressing mental health for
autistic adults.

Results of the primary outcomes for HEARTS were
reported in a previous article, including findings re-
lated to hostile automatic thoughts; the tendency to

Table 2. Results of a Mixed-Effects Model for PROMIS Depression t Scores

Variable Coefficient 95% CI p

Intercept 62.32 [58.22, 66.42] <.001***

Week �1.39 [�1.94, �0.84] <.001***

Gender

Cisgender male �1.34 [�7.35, 4.67] .661

Nonbinary or other gender �0.79 [�8.71, 7.14] .845

Anxiety disorder diagnosis (no) 0.62 [�6.34, 7.58] .862

Depression diagnosis (no) �8.24 [�14.41, �2.07] .009**

Week × Gender (cisgender male) 1.05 [0.24, 1.87] .012*

Week × Gender (other) 0.85 [�0.24, 1.94] .126

Week × Anxiety (no) �0.47 [�1.42, 0.48] .334

Week × Depression (no) 0.16 [�0.70, 1.01] .718

Note. R2 5 0.828. CI5 confidence intervals; PROMIS5 Patient-Reported Outcomes Measurement Information System.
*p < .05. **p < .01. ***p < .001.

Table 3. Results of a Mixed-Effects Model for PROMIS Anxiety t Scores

Variable Coefficient 95% CI p

Intercept 65.59 [61.37, 69.82] <.001***

Week �0.99 [�1.64, �0.34] .003**

Gender

Cisgender male �1.78 [�7.96, 4.41] .572

Nonbinary or other gender �2.77 [�10.93, 5.38] .504

Anxiety diagnosis (no) �2.30 [�9.45, 4.85] .528

Depression diagnosis (no) �5.67 [�12.02, 0.68] .080

Week × Gender: Cisgender male 0.39 [�0.57, 1.35] .424

Week × Gender: Other 1.44 [�0.15, 2.72] .028*

Week × Anxiety Diagnosis: No �0.12 [�1.24, 0.99] .830

Week × Depression diagnosis: No �0.20 [�1.21, 0.80] .690

Note. R2 5 .830. CI5 confidence intervals; PROMIS5 Patient-Reported Outcomes Measurement Information System.
*p < .05. **p < .01. ***p < .001.
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have a fight, flight, or freeze response to stress; rela-
tionship anxiety and rejection sensitivity; coping with
rejection and jealousy; dating violence; loneliness; and
some positive outcomes such as positive thinking, self-
compassion, and motivation to engage (Rothman,
Graham Holmes, et al., 2022). We found that partici-
pants who reported a decreased tendency to have an
intense reaction to stressors and increased positive
thinking over the intervention period had a greater
decrease in anxiety by the postintervention survey.
People who reported increased positive thinking and
decreased loneliness over the course of the intervention
had greater decreases in depression by the postinter-
vention survey. Although this pilot feasibility trial was
not designed to test mechanisms of intervention effect
or causal relationships between these variables, future
evaluations of the HEARTS intervention should explore
the hypothesis that positive thinking and loneliness
may influence depression and anxiety, as well as the
extent to which HEARTS can influence those clinical
endpoints.

There are multiple group-based, psychoeducational,
and skills-building occupational therapy interventions
that have had positive effects on depression or anxiety
(Kirsh et al., 2019). One of the strengths of the HEARTS
intervention is that it can be easily disseminated to occu-
pational therapy practitioners. Occupational therapists
who are interested in delivering HEARTS can email the
principal investigator (Emily F. Rothman) to request the
HEARTS materials.

Limitations
This study provides preliminary evidence related to
the feasibility and effectiveness of HEARTS on reduc-
ing depression and anxiety. It was a nonexperimental
study, and as such, changes in depression and anxiety
cannot be attributed to HEARTS. It is possible that
other aspects of the experience played a role in the
effects, such as participation in a social group, the op-
portunity to discuss personal challenges, or meeting
people in similar situations. Indeed, interpersonal
functioning and support is one factor that has been
shown to predict the course of depression, and group
therapy modalities have the potential to address those
factors because of the interpersonal focus and psycho-
social support provided in most group interventions
(McDermut et al., 2001). In addition, we did not learn
whether participants were receiving other therapies
during the course of the study, and receiving other in-
terventions or supports may moderate the effects of
this intervention. It is also possible that external factors
decreased all participants’ depression and anxiety un-
related to their participation in HEARTS. However,
HEARTS was pilot tested during the coronavirus dis-
ease 2019 pandemic of 2020. Some autistic adults saw
improvements in anxiety and stress in the beginning
of the pandemic, but participants overall reported a
loss of important supports and declines in mental
health (Bundy et al., 2022; Pellicano et al., 2022),

particularly those who had previous anxiety or depres-
sion diagnoses (Bal et al., 2021). It therefore seems
unlikely that external factors would have improved de-
pression and anxiety among the 55-person sample, but
controlled studies are required to determine whether
HEARTS is effective.

A second limitation is that because HEARTS was
delivered online, it is unknown whether it would have
the same effect had it been delivered in person, and it
would be helpful in future research to compare these
two delivery modalities. A third limitation is that the
sample was small, and we were therefore unable to un-
dertake stratified analyses to assess whether observed
changes in depression and anxiety were enhanced in
demographic subgroups such as women, men, or
nonbinary people, or by age group. Furthermore, par-
ticipants in this sample were primarily White; a more
ethnically and racially diverse sample would benefit fu-
ture evaluations of HEARTS. Larger studies are also
needed to assess the generalizability of these findings
to the broader autistic population; for example, people
with varying levels of cognitive or communication
ability.

Implications for Occupational
Therapy Practice
The HEARTS intervention may have potential to facil-
itate benefits if larger studies using an experimental
design confirm that it affects depression, anxiety, or
other outcomes. If practitioners choose to implement
HEARTS in clinical settings, they need to carefully
document intervention content, client responses to the
intervention, and changes in client functioning (or
occupational engagement) from start to termination.

Conclusions
This study found preliminary support for the effective-
ness of HEARTS on depression and anxiety. HEARTS
is a novel six-session online intervention codesigned
and cotaught with autistic people. HEARTS can serve
to empower autistic people to have control over their
relationships in a climate where autistic people (and
disabled people, in general) are often made to feel
powerless. Interventions that support a person’s
ability to set and achieve their own goals contribute to
well-being for autistic people (K. White et al., 2018).
These results contribute to the evidence base of inter-
ventions on which occupational therapists, social
workers, public health practitioners, psychologists, and
others have to draw when considering how to support
the development of healthy relationship skills for autis-
tic adults.
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